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1. 3 Euclid
, Weierstrass .
, , , Plateau ,
, 3 1
.
$M^{2}$ Riemann , $x=(x_{1}, x_{2}, x\mathrm{a})$ : $M^{2}arrow \mathrm{R}^{3}-$
, $x$ , $x$ . (i.e.
$\partial\overline{\partial}x=0)$ , $x$ ,
(1.1) $\omega$ $:=$ $\partial x_{1}-i\partial_{X_{2}}$
$(.1.2)$ $g$ $:=$ $\frac{\partial x_{3}}{\partial x_{1}-i\partial X_{2}}$
, $M^{2}$ 1- , . $(g,\omega)$ Weierstrass
data . $g$ , x Gauss .
, - , $g$ $x$ Gauss . , $x$
– $ds^{2}$ $h$ , .
(1.3) $ds^{2}$ $=$ $(1+|g|2)2\omega\cdot\overline{\omega}$
$(1.4)$ $h$ $=$ $-\omega\cdot dg-\overline{\omega\cdot dg}$
, . $(2,0)$-part
$Q:=\omega\cdot dg$ , Hopf differential . Weierstrass data $(g, \omega)$
,
(1.5) $x= \mathrm{R}\epsilon(\int_{z_{0}}^{z}(1-g^{2})\omega,$ $\int_{z_{\mathrm{O}}}^{z}i(1+g^{2})\omega,$ $\int_{z_{\mathrm{t}}}^{z_{2)}},g\omega$
. ( $z_{0}$ $M^{2}$ ) , $M^{2}$
1- $\omega$ , g (1.3) ,
, $M^{2}$ , (1.5) ,
. , Weierstrass .
2
, $\mathrm{R}^{3}$ .
$x$ Gauss $K$ , (1.3) ,
(16) $K=- \frac{4dg\cdot\overline{dg}}{(1+|g|2)4\omega\cdot\overline{\omega}}$
, $K\leq 0$ . ( , $\lambda_{1},$ $\lambda_{2}$
$0$ $K$ $K=\lambda_{1}\lambda_{2}$ .) , $M^{2}$
$d\sigma^{2}$ $d\sigma^{2}:=(-K)d_{S^{2}}$ , (1.6) ,
(1.7) $d \sigma^{2}=\frac{4dg\cdot\overline{dg}}{(1+|g|^{2})2}$
, $d\sigma^{2}$ , Gauss $g$
. , $d\sigma^{2}$ 1 . $x$ , $d\sigma^{2_{-}}$
. . $-4\pi$ ( $g$
) . .
11. (Osserman [O]) $M^{2}$ Riemann , $x$ : $M^{2}arrow \mathrm{R}^{3}$
, Riemann $\overline{M}^{2}$
, $M^{2}$ , $\overline{M}^{2}$ $\{p_{1}, \ldots,p_{n}\}$ ,
Weierstrass data $\langle$ $g,$ $\omega)$ , $\overline{M}^{2}$ .
$\{p_{1}, \ldots,p_{n}\}$ $x$ end . .
1.2. (Osserman [O]) $M^{2}$ Riemann , $x$ : $M^{2}arrow \mathrm{R}^{3}$
, .
(1.8) $\frac{1}{2\pi}I_{M^{2}}KdS\leq\chi(2M2)-n$
, $n$ end , $\chi(M^{2})$ $M^{2}$ Euler .
, $\mathrm{c}\mathrm{o}\mathrm{h}\mathrm{n}- \mathrm{v}_{0}\mathrm{s}\mathrm{s}\mathrm{e}\mathrm{n}$ . ,
- $ds^{2}$ order $1/|z|^{2}$









$L^{4}$ $(-+++)$ 4 Minkowski ,
$H^{3}(-1):= \{(t, x_{1,2,3}Xx)\in L^{4};\sum_{=j1}^{3}(Xj)2-t2=-1,$ $t>0\}$
, $-1$ . $H^{3}(-1)$ 3
. , 4 Minkowski $L^{4}$ $(t_{X_{1}X_{2,3}},\tau x)$ 2
Hermite
(2.1) $\in \mathrm{H}\mathrm{e}\mathrm{r}\mathrm{m}(2)$ ,
– . – ,
(2.2) $H^{3}(-1)$ $=$ $\{X\in \mathrm{H}\mathrm{e}\mathrm{r}\mathrm{n}(2) ; \det(X\rangle=1, \mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}(X)>0\}$
$=$ $\{a\cdot a^{*} ; a\in SL(2, \mathrm{C})\}$
. 3 , $PSL(2, \mathrm{C}):=sL(2, \mathrm{c})/\{\pm 1\}$
$a$ $H^{3}(-1)\ni X\vdasharrow a\cdot x\cdot a^{*}$ . ( $a^{*}:={}^{t}\overline{a}$ )
$\mathrm{R}^{3}$ Weierstrass .
21. (Bryant [B1]) $M^{2}$ , $g$ $M^{2}$ ,
$\omega$
$M^{2}$ 1 , $ds^{2}=(1+|g|^{2})2\omega\cdot\overline{\omega}$ , . $z_{0}$





(3) $x=F\cdot F^{*}:$ $M^{2}arrow H^{3}(-1)$ 1 (CMC-I .)
- $ds^{2}$ .
, $M^{2}$ CMC-I , .
$F:M^{2}arrow PSL(2, \mathrm{c})$ , (2)
(2.3) $\det(F^{-1}\cdot dF)=0$
. $PSL\langle 2,$ $\mathrm{C}$) null .
$(g, \omega)$ , Weierstrass data
. ($g$ , Gauss ,
Gauss $G$ 7 .) CMC-I $x$
$h$ ,
(2.4) $h=-\omega\cdot dg-\overline{\omega\cdot dg}+dS^{2}$
. $Q=\omega\cdot dg$ , $x$ Hopf differential . $\mathrm{G}\mathrm{a}\mathrm{u}\Re$
(1.6) , CMC-I , CMC-I $\mathrm{R}^{3}$
.
, CMC-I .
2.2. $M^{2}=\mathrm{C}$ , $g:=z,$ $\omega:=0$ , horosphere .
horosphere CMC- I $\mathrm{R}^{3}$ Weierstrass
data .
2.3. $([\mathrm{B}1])$ $M^{2}=\mathrm{C}$ , $g:=z,$ $\omega:=dz$ , Enneper cousin
. Enneper cousin , $\mathrm{R}^{3}$ En.neper Weierstrass data
. , irregular end .
2.4. $([\mathrm{B}1])$ $M^{2}=\mathrm{C}\backslash \{\mathrm{o}\}$ ,
$g$ .
$:=z^{\mu}$
$\omega$ $:=$ $( \frac{1-\mu^{2}}{4\mu})Z-\mu-1dZ$ $(\mu\neq 0, \pm 1)$
5
, catenoid cousin . catenoid cousin , $\mathrm{R}^{3}$ catenoid
Weierstram data . , 21
, , $x$ : $M^{2}arrow H^{3}(-1)$ $M^{2}$ 1
. $z=0,$ $\infty$ regular end , $0<|\mu|<1$
embedded . 1, 2 $H^{3}(-1)$ Poincar\’e catenoid
$\infty \mathrm{u}\sin$ . Gauss (1.6) , CMC-I




11, 12 13 3
.
2.5. (Bryant [B1]) $M^{2}$ Riemann , $x$ : $M^{2}arrow H^{3}(-1)$
CMC-I , Riemann
, $M^{2}$ , $\overline{M}^{2}$ $\{p_{1}, \ldots,p_{n}\}$
, Hopf differential $Q$ , $\overline{M}^{2}$ .
24 , $\mathrm{R}^{3}$ , CMC-I Weier-
strass data $(g, \omega)$ $M^{2}$ – . , , Hopf differ-
ential , $\overline{M}^{2}$ , . , CMC-I
, Hopf differential , . - , CMC-I
6
, Osserman (1.8) ,
dual CMC-I . CMC-I
, .
2.6. $([\mathrm{U}\mathrm{Y}1])$ $M^{2}$ Riemann , $x$ : $M^{2}arrow H^{3}(-1\rangle$
CMC-I , .
(2.5) $\frac{1}{2\pi}f_{M^{2}}KdM<\chi(M^{2})$
, $\mathrm{c}_{\circ}\mathrm{h}\mathrm{n}- \mathrm{v}_{\circ \mathrm{s}}\mathrm{s}\mathrm{e}\mathrm{n}$ .
, . , 24 catenoid cousin $\muarrow 0$
, . ( holosphere
$\text{ }.)$ , $\langle$ $M^{2},d_{S^{2}})$ 2 Riemann , $p\in M^{2}$
,
$i(M^{2} \rangle=tarrow\infty\lim\frac{A_{p}(t)}{\pi t^{2}}$
, $p$ . ( $A_{p}(t)$ $p$
$t$ .) Cohn-Vossen , $i(M^{2})=0$
. $\langle$ $[\mathrm{S}\mathrm{h}])$ CMC-I , $i(M^{2})>0$
.
, 3 – Poincar\’e
. $\mathrm{R}^{3}$ 1
(2.6) $ds^{2}:=( \frac{2}{1-\Sigma^{3}j=1(x^{j})^{2}})^{2}=\sum_{j1}^{3}(d\dot{d})^{2}$
, $-1$ Riemann . , Minkowski
, Poincar\’e
. 3 , , 1
.
Gauss Poincar\’e
. $H^{3}(-1\rangle$ $p$ ,
, $S_{\infty}^{2}$ $G(p)$ . $G$ Gauss .
7
$x:Warrow H^{3}(-1)$ , CMC-I ,
, $\mathrm{C}\mathrm{U}\{\infty\}$ – , $G$ .




. , Gauss , Gauss $G$ ,
$\overline{M}^{2}$ . 25 , $p_{j}$ $G$
, $p_{j}$ regular end , ,
irregular end . .
2.7. $([\mathrm{B}1])$ end $p_{j}$ regular , Hopf dijferential
$Q$ , 2 .
, 22 24 , regular end , 23 , irregular
end . Poincar\’e , regular end ,
. $([\mathrm{U}\mathrm{Y}1])$
$\mathrm{R}^{3}$ , end embeddedness Osserman (1.8)
. . CMC-I
, Gauss $G$ Gauss $g$ ,
CMC-I $x\#$ , CMC-I dual .
, .
2.1 , CMC-I $x:M^{2}arrow H^{3}(-1\rangle$
, $\mathrm{n}\mathrm{u}\mathrm{U}$ $F:\overline{M^{2}}arrow SL(2, \mathrm{C})$ $x=FF^{*}$




CMC-I . $x\#$ Gauss 22
(2) Gauss $g$ – , $G$ $x\#$ Gauss ,
$-Q$ Hopf diffferential .
dual CMC-I $x\#$ -
, - – ,
. .
2.8. $([\mathrm{U}\mathrm{Y}5])$ $M^{2}$ Riemann , $x:M^{2}arrow H^{3}(-1)$ CMC-I
. $x$ dual CMC-I $x\#$ Gauss $K^{\oint}$ ,
.
$\langle$2.8) $\frac{1}{2\pi}\int_{M^{2}}K\# d_{S\leq}\mathfrak{p}2(xM2)-n$
, $n$ end , $\chi(M^{2})$ $M^{2}$ Euler . , ,
CMC-I $x$ end regular embedded ,
.
, Osserman
- $ds^{2}$ order $1/|z|^{2}$ .
[UY1] 26. . $ds^{2}$
order – $ds\#^{2}$ order
, $ds^{2}$ order $1/|z|^{2}$ $ds\#^{2}$ order
.
, [UY1] CMC-I $x$
end regular embedded
, – .
, $[\mathrm{U}\mathrm{Y}1]\text{ }-$ ,
, .




$\ovalbox{\tt\small REJECT}$ , irregular end CMC-I , $=-ff$ .
embedded , , .
, , W.Rossman [R] Bernstein
$\mathrm{C}\mathrm{M}\mathrm{C}_{- 1}$ .
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